The architecture of the animal fatty acid synthetase. III. Isolation and characterization of beta-ketoacyl reductase.
Sequential treatment of the chicken liver fatty acid synthetase by trypsin and subtilisin cleaved the Mr 267,000 subunit to 6-8 polypeptides, ranging in molecular weights from 15,000 to 94,000. Fractionation of the digest by ammonium sulfate and chromatography on a Procion Red HE3B affinity column permitted the isolation of a polypeptide (Mr = 94,000) containing the beta-ketoacyl reductase activity but no other partial activities normally associated with the synthetase. The specific activity of the beta-ketoacyl reductase increased 2 to 3 times in this fraction, an increase that is within the expected range based on relative molecular weight. The kinetic parameters of this fraction towards NADPH and N-acetyl-S-acetoacetyl cysteamine were essentially the same as the beta-ketoacyl reductase component of the intact synthetase. However, the purified fragment did not catalyze the reduction of acetoacetyl-S-CoA derivative, a substrate that is readily reduced by the intact synthetase. Fluorescence measurements with etheno-NADP+ indicate the binding of about 1 mol of NADP+/94,000 daltons, a value which is in agreement with the results obtained from fluorescence measurements with NADPH and the binding of a radiolabeled photoaffinity analog of NADP+. Phenylglyoxal inhibits the beta-ketoacyl reductase activity of either the intact synthetase or the isolated fragment, suggesting the involvement of an essential arginine at or near the active site. Another fragment (Mr 36,000) containing beta-ketoacyl reductase activity was isolated from the synthetase after kallikrein/subtilisin double digestion. Previous mapping studies had shown that this fragment lies adjacent to the COOH-terminal thioesterase domain and overlaps the tryptic Mr 94,000 peptide by approximately 21 daltons. This fragment, but not the Mr 94,000 fragment, was found to contain the phosphopantetheine prosthetic group, indicating that the acyl carrier protein moiety is located in the 15,000-dalton segment that separates the beta-ketoacyl reductase from the thioesterase domain.